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4 .1 _4 V& 

TCl4»X"l36»c70 

TCll>X-tl6«270 






9 


C04 


»103 


PI 


TC0i-l-i70i79 




TC01.i.X25,30 






9 


COS 


NtOS 


Bl 


TC0t-l»73il0 


n 


rC01*l«30,30 


v: 


Ml 


O 




NUI 


il 
CI 
HI 
Kt 

n 


TC10-1-122,J50 

TCl0-l-l34,i30 

TC10-l-8».t03 

TC10-l-6^a03 

TClO-1-53,103 


02 
J2 

1 9 

N2 


TCX0-X-X40,X80 
tCl0-X«X22ii«0 
70X0.1.104,190 

TCOl-l.127,110 












PI 

b« 


"TC10-1-3M03 
TC10-l"l»e»l90 


R2 
T2 

V C 


TC01.1«30,90 
TCOX-X-XX0,X20 







o 

0 


^C07_^ 




'Li 


TC02-l-flMe3 


H2 
P2 


TC02. 1-88, 140 
TC02. 1.140. 180 


V2 


Si 


@ 

9 


COS 


Ml2t 


l: 

51 
V2 


TCOe-l»i»0,227 
TC08-l-iJ2,227 
TC08-1»74»227 
TC08-i-7iil67 


J2 
P2 

Ul 


TC0e-X.X90,167 
TC08-X«X32,167 
TC0l-l.ie0,260 


VI 




C09 


HZOt 


n 

SI 


TC08-l-l70,240 

TC06-l-5*i243 

TC08-1-112,180 


H2 
»2 

V2 


TC08-1-112,240 
TC08-1-170,X80 
TC08.X.5A,X80 






9 

® 


CIO 




ti 
tl 

SI 


TCOB-l-X76,277 
TC0e-l-H8,277 
TC08-X"62i277 


.)2 
Pi 
V2 


TC09.X-30,i03 

TC0«-1-175,252 

rC09-X.32,230 


Vi 


Ui 


• 


cil 


"Win 


r2 

k2 
N2 
S8 


TC04-l-i50,35 

TC04-i-x36ie2 

TC09-l-110,53 

TC04.1-i30,2*0 

TC04-1-74,12? 


r 1 

«1 

Ni 
St 
V2 


TC04.X.130,35" 

TC04-1.120,39 
TC04. 1.114, 58 
7004.1.130,82 
TC04. 1.70, 150 


— uf "~ 






Ct2 




Dl 
^1 


TC03-1-35.223 
rC04-l-il9,i35 


H2 

f2 


TC09.X.90.90 
rc03-l<30|40 







HOOulE uTtLlJATiON LIST TC08 <EVI 7«JUL-71 
LOe TYPE SECT DHC-SHEET-C03R3S 



2111? 
SECT 



PAGEI 6 
OwCSHCET-COOPOS 



UNUSED MODULE SECTIONS 



Ci2 


HliS 


Ni 


TC04-X-e4,35 


$2 


TC03-X»90,37 






Ui 


TC04-x-74,J5 


Vi 


7004.1.64,35 


tl3 _ 




Bi 


TC04-X-«4,»0 


02 


TCOS-X-73,216 






ti 


TCOS-X-140.140 


r2 


TC05«X»X40,260 






Ml 


TC05-1-120,140 


J2 


TC05. 1.117, 299 






Ki 


TC05-X-i40,230 


L2 


7005-1.97,290 






►•i 


TCO5-l-i?0,i3O 


N2 


TC03-1.5l,246 






Pi 


TC03-l-69,95 


P2 


TC09.l«37,*0 






Si 


TC04-l-5«,203 


T2 


TC09. 1.1(17,80 






Ui 


.'004-1-67,175 


V2 


• :02-l«165,lB5 


C14 


M204 


Ei 


TC08-1»170,330 


«2 


7008. i.ll2, 300 






Li 


TC0B-X-54.J03 


P2 


r003-i-65,26O 








TC05-1«3»,243 



CIS 



Hits 



C16 



M827 



Ci 

)(2 
N2 
S2 
V2 

Ci 

Li 

Si 



C17 



CIS 

.002 

003 
004 
DOS 



Milt 81 
n 

Hi 

Pi 

Si 



HZ2S 

KfOj »i 

M903 U 

t4»05 Hi 



7005-1-150,47 

7009-1-43,37 

7009-1-190,53 

TC09-1-HO,140 

TC03-l-65,235 

TC02-l»l»8,l»2 

TC03-l-59,293 
7003-1*53,293 
7003-1-130,33 



TOOl-1-130,240 

TC03-1«99,82 

TC06'l-i?4,295 

7005-1-147,149 

7001-1-63,263 

7001-1-55,157 



7007-1-0,0 
7C12-l-79,20 

TC12-X-75,55 

7C12-l-75,»0 

7Cl2-i«75,l2l 



n 

M 

Si 
Ui 



J2 
P2 
V2 



02 
Ml 
Ki 
N2 
ft2 
72 



A2 
42 
42 
42 



7005-1.140,40 

7005-1-142,70 

7003-1-70,30 

7C03-l-72,60 

7003-1-194,260 



7005-1.120,260 
7001-1.100,290 
7003-1.150,31 

7003-1.137,82 
7005-1.37,76 

7005- 1-97,165 
7009.1.27,130 
7009.1.177,170 

7006- 1.70,300 



7012-1-32,20 
TC12«1«32,95 
7C12-1-32.90 
TC12-l>32a29 



V2 



Vi 



VI 



V2 
El 



Ut 



12 



Ui 



■^1 0 



HOBULl UtlLflATfON lift TCOS fftft T-JUL-;! 
Log TV>C 5CCT . , 0H6-SHtc'-C03«08 



DOS 


M903 




006 


M6O3 


Al 








008 


M207 


ei 
1.1 

81 


009 


mat 


CI 

11 

V2 




— urn™ 


VI 


oii 


Mao6 


ei 

Ll 






SI 


012 


1x127 


f 1 
1.1 
.91 


013 


vtoa 


rt 


^0 * * _ 






019 


M401 


t2 


016 


M302 


T2 


"017 


M»02~- 


~F2" 


016 


H228 






--M11V 


Al 

^1 



21112 
SECT 



*2 



TC09-l»iJ4,i90 

TC0»-l»9»il85 

TC09-1-S»,16P 



TC0»-l-j«5il50 
TC0«-l-l35,l90 

TC09-1-65,165 

TCQ4.t-57,l!5 
TCQ4-1-192,2S9 



TC0l-l-l80il«0 
TCOl-l-iJO.250 
TC0l-l-i80,2J0 



TCOl-l»i47,i80 

tCOl-1-77.165 

TC0l-l-83,l23 



TCOl-l-iJO.UO 

TC03-i-B3.l63 

TC03-1-178.260 

TC06-1-73,25S 

TC01-1-5!,135 

TC07-1-0.0 
TC04.- 



H2 
P2 

V2 



J2 
»2 

Ul 



•2 

V2 



H2 
V2 



i»2 
V2 



U2 
Kl 

L2 



>00ULE>"A«TS UfST 


Tcoe 






SECT 


SECT 




u$co 


USED 


LEPT 


56?l 


1 


1 


1 




0 


SPEC 


MOO 


se*8 


5 


10 


0 


„ "lOi 


2 


23 


7 




2 


4 


4 


"111 


5 


65 


15 


-113 


6 


58 


14 


"115 


2 


16 


0 




2 


14 


? 




1 


4 


I 


"1?! 




~ 20 


4 


-1*1 


2 


2 


0 


1206 


7 


39 


3 


"207 


3 


16 


2 


''2?8 


1 


SPEC 




»«302 


2 


3 


1 


m;07 


1 


2 


c 


M401 


1 


1 


0 




1 


1 


1 


"602 


4 


8 


0 


"62S 


4 


21 


1:. 


"6?7 


4 


23 


9 


"631 


2 




9 


«903 


19 


20 


0 


«916 


2 


4 


0 


W005 


1 


14 


1 


W023 


1 


1 


0 


W032 


2 


! - _ 


2 


Mn 


1 


1. 


S 



«EVI 
3ESC 



7-JUI.-71 



21112 



P4CEI 7 
0w6«SHEET-CO0<«0S_ 



TC12«1"32|160 



TC09.i.i36i290 

Te09>l>9#|290 

re09-l>S6«?90 



TC09-X.149|260 
TC09-l.i05i260 
T:02.1,170#130 



TC03-1.50,iOO 
TC09«i«l60»5ft 



TC01-1.180i170 

TC04.1.l70i50 

TC04.i.i70ilO0 



TC09-1.60,90 

TC09.i.iO4,73 

TC0l-l-lO0,144 

TCOl. 1.150. 210 

TC03«1*49,150 



TC04-l.38,40 



UNWSEO .HOOgwE. .SECTIONS. 



© 
9 



VI 



VI Ul 



PACCJ 1 



9E40ER/WRITEA 
313DE Bate 



51301 5*TE 

8-S tN'uT NAND GATES 
4-4 VA^O 6ATCS 
|.tNi»UT KkK^ CATCS 

K 3« CATCS 

3iNA?y TO ncT*u/OECiH<it oecqoe' 

3NE SH3T OCLAv 

:l3c< 

me5atjve input converter 

»U.SE SEMERATQi* 
3130£ lATE 
i*4 NANO GATES 
3I30E Sate 

tONNCCTOO 8Q4RC 
:iAM» LOAD 
:0VMECTO« 80AR0 
rOMNEC'O" HO'ARO 



o 

• i 

f 
{ 

- f 

• i 

I 

• ^, 

m ' 

• ? 

© ; 

o > 

i 

& I 

• ! 

• \ 

f 

© 



• 

9 

& 



9 
9 



0 



0BW5 NO 

K-WL-TC08-(^-l4 



REVLTR 



1 i 1 1 1 i 1 


— • 










2 


v 


I 1 " ■ 1 

' ^- 1 X 




n 


0 


1 ' 

r> CD > 




REVISIONS 




OS, 


o c 

rv. 
CM ' 


or* 


-CP 
OD • 


o -^ 
oc 


DO 


o— < 

- o 


o — < ^ — • 

— X iC^^c 
. - J -J « 


0 
0 
0 

s 


? ' 


s ' 


-He— I 


n 
0 


! 


-r 


ru 

CM 

iT 


T 


OD 
(S 




«^ 
O 




} ' 




ro 


^0 




-» 

m 


i 1 1 1 1 1 i 




. \ 

\ 


s 


4- 






^^^^ 1 

^- 


.1 








rt 
z 
0 





GATE 


CHECKCO - 


DATE 

iV - 




DATE 


Av ;, A. 


DATE 




DATE 4 




TITLE 



EQUIPMENT 
CORPORATION 

MAVIMARO MASSACHUSETTS 



WIRE LIST 

TC08 



™ TAPE* 



ASSY NO 



SCALE NONE 



[SHEET I OF \ 



SIZE 

< 

1 D.S7 



CCOE 

WL 



FILE" 

cw&Na 

TC08-i)-i^ 



DIGITAL EQUIPMENT CORPORATION 

MAYNARO . MASSACHUSETTS 

PARTS LIST 



MADE BY G. GIANOULIS 



[OATE 



CHECKED ^ 
DATE Q,/^7/C9 



PROD 
DATE 



ITEM 
NO 



DWG NO. /PART NO. 



SECTION 

I. 



ISSUED SECT. 



OESCKiPTiON 



QUANTITY/ VARIATION 



9003428 



BOS STRIP 



9107560-1 



22 \WG BUS WIRE 



VR 



9107256-09 



#22 TUBING. TEFLON. WHITE 



9105740-4 



30 AWG SOLID KVNAt? INS WIRE YELLOW 



VR 



9105740-66 



30 AWG SOLID KYNAR INS WIRE BLUE 



VR 



A-DC-7406371-0-0 



LCXSIC FRAME DECALS 



VR 



D-AD-5404491-0-0 



B911 MTG PANEL 



5508153-01 



BAR, ATTACHING 



K-WL-TC03-0-14 



WIRE LIST TC08 



1 
REEl 



10 



A-WT- 7006394-0 



AWT REVISION STATUS 



11 



5508153-02 



BAR. ATTACHING 



12 



9006073-01 



SCREW. PPH 10-32 X 1/2 



13 



9006669 



WASHER. FLAT 



14 



A-DC-7411881-01 



DECAL. LOGIC ASSY 



15 



3700040-0-0 



PACKAGING INSTRUCTIONS 



REI 



16 



9905016-4 



COMPRESS -O-CARTON 



TiTtE 



WIRED ASSY TCflS 



ASSY NO 

r^AD-7006394-0-0 



SHEET 



OF 1 



Size 

A 



PL 



NUMBER 

7006394-0-0 



c 



(eco NO 
It cpffl- 
lOCfc29 



1 i I { I I 1 I Q 



OtC FORM NO 
OS* ti«A 



Tmi* tr^mnt Md tpKiftedMHis. Mkmi. m« tM vrapcny at Oit«*l £«wpn<«nl Cersorttion 
WM •)«•■ not br nturoductd or tcpi X (X a*M « ««>o>* o# m pan n IM &u« tor tM 
wwMfactun Of Ml* o< it»m« »m>ie«it wfyn»o p«mi«»»io« 



i 



DRAWING 
NUMBER 


iNFT 


AUTOMATIC W»RE TESTER (AWT) REVISION STATUS 




J 


T 






































Wl_ 1 OL/O y7 I't 


y 




T 
1 






































U AU fUUb^sy** uO 


A 


t) 


r- 



















































































































































































































































































































































































































































CO 



FMCTMCOON 



CMTC 



D*Tt 

:^-i^-Tg 



DATE 



/■ B*t£ 



SMCcr f or i 



^^95 • 



it-f »'t>Sciiiiiiiiii»W'i 



Eauif>MENT 
COnOORATION 



TITLE 



TC38 



AWT REVISION STATUS 



SIZE 

A 



COM 



70063-K-G 
I I I I I M 



u 



Mse iMtm-MW-MiM 



' f flu's C^Tt^emtym • 



9 



DEC Tft'E CMTm 



DEC TA»E CONTAOl 

5»a 



!>-»D-73a639*-a-9 



0 



116 53 t 63 HZ 
D-U»-7 lS-S-3 



PO»ER C3»II»«n 



H3II »TG >»SEt 
0-«a-M34X3l-3-3 



1943 CtSTING HUS 
IMO-S332493-J-J 



0 



jissr (ri.3S) 

tl-»i>-133SJi!-5-0 



"BHB CCKTR31 







! 




O-Uil-K-it-O-O 



IICHT 83*1)0 t 
CUIE ASSY 
E-M-7336409-5-0 



(2>- 



ETCH eC-'^D^SSY 
E-IA-54Ce^5e-5-0 



INLAY 
(TCM) 
3- 1 »-7 437228-6-0 



D(STPieuTtOrJ 
P\L ASSY 

D*D-7005rC»-CK) 



FAN H0USIH6 
ASSY 
E-AD-7005474-C 



PO'.VER SUPPLY 
TYPE H72IA 
>-UA-H72!-A -O 




^ 



T ■ 



il 



0 2 



0ESCRIPTI3N 



DEC »)>£ CiWTIiai 
0£C TA»E C3NTMI 
DEC TA'E C3NTR31 (i>l> 
CUIE OUM VnUI ll933-<2) H3I 



I mo ASSY TC39 

• IRED »SST TC99 CD 
tOSrC FRME DECAIS 



H9U we >JWEl <n) 



:943 MSriNG »IUS PINS 

1943 C«STfN3 >IUS 'l>fS (H) 
1943 FRME CASTING 



INC »!7»£R SU'S'iy 7 IB 

tm POMR su»i>iT 7;e (»i> 



OOIER CaNTR3Le54 -C 
P3KII C0NTR3te54-C (PL) 



l»«)IC»TOR "JWEl ASSY (TC33) 

IKilCAlJR OANEt ASSY (Tl3e> (»t ) 



tie<T BSARO X CA31E ASSY 



PECj PnERA- ETCH BGe.=0 ASSY 



TO»ER CONYROl =f -t -f 

»3«ER CSNTROlec-t-E (PI) 



H72l»0«R SUP»IY 



»MER SUPPIT T»»£H72IA 
»a«R SU'PIT TYI»EH72lA.»i) 



IlkOICATOR >AME< (TC39) 
IKD OANEl SilK SCREEN 
INO PANU Sim SCREEN 

?AH HOUSING ASSY 

FA\ -n(Xi5lV<3 AS»Y vPL) 

DSTRlBU'^iCN P-"eL ASSY 
3iiT P«(£L ASSY 'PU 



0-t/«-TC3S-3-3 
0-UA-TC35-«-3 
A-PI-TC39-3-3 
0-4IA-SC39C-3-a 



D-AD-7336394-3-0 
*-»'l-7JD8394-3-D 
A-0C-/43637 1-3-3 



D-AD-S49449 1-3-3 
A-PL-54J449I-3-0 



D-A0-S332493-3-9 
A-Pl -5332493-3-0 
E-W-l232t*5-3-3 



D-UA-7 15-3-0 
A-''l-7IE-0-3 



D-»D-733633!-5-C 
C-PI-J3363 3I-5-C 



E-l 4-7335409 5-C 



E:-i*-M0S4eB-f-c 



IMIA-- 54-3-0 
A-»l-:£-*-S-0 



B-OA-h-21-0-0 



O-UA-H':! — i 0 

A-*i-Hrj» - A-? 

E-IA-74:7'rSr t 0 

c-ss-74:rrj- : t 

C-SS-743l£ 'i= - 2 

f -- V 



DeSCRl»TI3N 



DEC T«=E COM 
SEC T«»E CONT 

I 0 ITiUai 

STATUS A- 

T" SEN 

FUGS 

CONTf<Ol 

EkR3liS 

HARK TRACK OEC 
DT8 »B 

IPB 

I 0 BIS IXKTS ISD PVRS 
I 0 BUS DRIVE RECEIVE 
1 0 8'Ji CON'itCTOSS 

noDuiE urn iZAriO". list 
»3cuu UTU unrnvi iisi 

»1P£ 1 1ST TC98 

'■\'>\: Duc=~ 

- Er >,i^ 
, M ■ 

• - L I L-^ ^ J T 
_ "t-T.NCi I i'-; - ^ 

f ? , .t£nlU'5 ~ .5 

LEC-'fc C/3 .-tC„- 
ZZi.^^-i LI T 



(^ 1 



FI»ST USED Oh CCTI0N/MC3EL 

TC0 3 



DO SO' SC«,C DB**'NG 



UNLESS OIHERW St SftClf.ED 



-7^^ f- 



A- 



fART NO 



A— 1-TC03-J 

A-Kl -TC03-A 

f>-SS-TCa9-3-l 

O-SS-TC09-3-2 

D-eS-TC39-3-3 

G-4S-TC08-9-4 

O-4S-TC09-0-S 

D-«s-rcoB-a-« 

C-eS-tC39-5-7 
!,-8S-TC39-a-« 
3-8S-rC38-3-J 
O-BS-TC39-D-I0 
D-flS-IC33-3-ll 
I>.eS-IC!)9-3- 12 
ll-»J-TCD?-3-l3 
K-t>l-tci)«-3 13 

:• iz Tcc «; c 7 

- -iC T,JU-t- -< 
'C r^C8-i, 19 

A, T -i-r- i 
T 



PROJ EltS 



NEXT HIGHER ASSY 

A -ML -TC^ 3-0 



DECTAPE CC^JTROL 



Dior 



NUMB» 

rC08 -0- 15 
M I I I I II 



4 ■^«e'naei*^-''fie^---*»r^*?^:W'^«^ 



1 



DIGITAL EQUIPMENT CORPORATION 
MAYNARO. MASSACHUSETTS 



DATE 9-29-69 



TITIE TC08 & TC08N CHECKOUT PROCEDURES 



REV 



B. 



ENO 



REVISIONS 



0ESCRIP1ION 



CHQNO 
oao ij 



ORIO 



t AIUKA 
NARHI 



DATE 



(2-14 70 



APPD BV 



DATE 



A. EQUIPMENT REQUIREMENTS 

1. TC08 Back Panel 

2. TC08 Indicator System 

3. TC08 or TC08N Module Kit 

4. TC08 and TC08N Logic Prints 

5. Set of TCOl Maindec's 

6. 183 Powor Supply or Equivalent 

7. 716 >.ndicator Supply 

C. Minlmuffl of 1 TU55 or TU56 Transport 

9, Dual Trace Scope 



PRELIMINARY CHECKS 
1. 



With all other modulod removed, plug in the C82l power 
regulator and connect the power OK indicator across pins 

B01H2 and B(riM2. 

2. Inspect panel for discrepancies such as power bus shorts, 
broken module bloclcs, broken wires, bent or pushed in pins, 
and correct installation of the WRTM - normal switch. 

3. By using a Mato-N-Lok eonn«ctor, connect powor to the 
regulator and apply power to tho empty panel and check power 
bus for correct voltage. 

4. Connect tho 716 power supply to tho Indicntoi syscem and install 
cables. Pcxtttn: up the empty logic panel and the indicator 
iiyatom. All indicators except those that are deliberately 

tied to ground should be ON. 

C. PRIWMINARY CIIBCKS AND 'JBTUP 

1, Plug in all modules and cables. 

2. Tost power clear for correct operation. 



0. l.a?!uka 



DfC rORM NO 



APPO 



SIZE 



CODE NUMBER 

sp Tcon-o-io 



REV 



CONTINUATION SHEET 



TITUE 



TC08 £, YC08N CHECKOUT PROCEDURE 



By removing tho 0888 in slot A18 and adding a temporary 
jumper between d14k2 and D14U1, and also cnanging addiess 13 
of tho previous program to ALL ZERO'S!! Tho program may be 
used to fire the 3P DY vh ich should now be set to the value 
noted on the prints. Aftor tho SP DV ia sot, remove the 
jumper, insert the G888 back into slot Al8, and replace the 
original contents of addroar 13 «!f4f<(^) .NOTE THE LOWER 
SWITCH ON «EVBM W SHOULD PL '.LT TO W (ti,'n 4 ^^^''^ 
Uy adillng tho following instructions to Uie previous program, 
a tape rocking program can be produced. Start program at 
location 16. 



9. 



{11016 


7600 


CLA 




1023 


IAD 




6766 


DTLA 


021 


^00 


JMP J.TART 


0022 


7402 


HLT 1/0 SKiP 


00 2 J 


0200 




By using tho 


following program 


track 


clock 


may be enabled: 


.start 


6600 


100-% TAD 




0001 


6766 DTLA 




0002 


6764 DTXA 




000-i 


S002 .mp 




000A 


02(.0 



0. 



Place unit 8 on-line and write enabled. Place WRTM normal 
switch in tho WRTM position. Start the program. The clock 
should bo let to the valve noted on the prints. 

BASIC TESTINO 

1. The TCOl basic exerciser (Maindec-08-D3BB-D> provides a 
comprehensive test procedure. The tests also follow in a 
logical sequence of testirg. If thin aoquunoo is followed, 
checkout time and problems will bo held to a minimum. 

2. Aftor all tests of tho basic exerciser have boon run 
correctly, tho DECtape formatter (DEC-08-EUFA-D) should be 
run. 

3. DISCtrox 1 (Maindec-08-D3RA-P) should be made to xwn eiror 

free. 

4. The DECtapo j^ibrary System (DEC-08-SUAl-lA) should now bo 
tried. And made to run correctly. 



Dave L>i/ukd 
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SIZE 

A 



CODE I NUMBER 

';r I Tcofi-o-u. 



REV 

B 
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CON'.INUATION SHEET 



TITLE 



TCOQ rcOHN CHECKOUT PI^OCRDURE 



3, 



Key in tho 


following 


instructions 


LOCATION 


CODE 


flNEUMONlC 


0000 


7 b 04 


LAS 


0001 


0010 


AiTO {0017) 


0002 


3/U 


TAD {(yl(>0) 


0003 


300S 


DCA 


000'i 


1012 


TAD (0400) 




1A02 


HLT 


/00(^ 


5000 


MV :?TART 


0007 


7A02 


HLT I/O .<;kip 


1110' 0 


0017 




00M 


t,7f.|? 




0012 







This program will execute lOT instructions to device 76 or 77 
I0P3 1, 2, or 4 under rontrol of AC switch bits 8-11. 

4. The lOT dacoJing shwuid not bo tested. Uy wntohing tho 
outputs of the lOT decoder f with a scope and placing tho lOP 
in the sirfj.tch register. 

5. Place 0004 in the switch and set the XSA DY to the value 
noted on the prints. 

6. Key m the following programi 



".tart 0000 


7604 


IAS 


0001 


7040 


C.MA 


0002 


301'^ 


DCA 


000^ 


20U 


ISZ 


000^ 


S003 


vTNP .-1 


000^ 


2^1 


1S7, 


000b 


5003 


JKP .-3 


0007 


i0l3 


TAD 


0010 


6764 


DTXA 


0011 


5000 


JMP (START) 


0012 


7.102 


HLT I/O SKIP 


0013 


0400 




0014 


0000 




001 


0000 





This protrram ca-Anr"? tho direction bit to X ORod at A rate 
dotormin<'d by tho contonts of tho switch roqiatcr. This 
proqrain .ion«E'»t<»tj u m And nJrfo 'Htes the UOl DY which should 
now be sot to the value noted on the prints. NOTE THE UPPER 
SWITCH ON REV 8 M^07 SHOULD DE SET TO PO'llTION'l 
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CONTINUATION SHEET 



TITLE 



TCOf) K TCOON CHUnOUT I'ROCKpnRK 



ELEVATED TEMPERATURE TESTING 

1. The control mu<Jt run DECtrex 1 for ONE hour error free at 55° 
centigrade. 

LIFE TES'iiNG 

1. With all of tho tranaport.-j bolnq shipped with tho system, 

DKCtrex I should bo run for a minimum of ONE hour per . 
transport. 

CLEAWUP AND ADDITIONAL TESTS 

1. Checkout of tho control ii now oompletc. 

2, Most DECtapo systems are shipped in a cabinet and the system 
must be run after its installation in the cabinet before 
acceptance. 
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TCOH-0-16 


REV 
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DEC FORM NO 
ORA lOBA 
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11 



11-^-2031 



PEV END MK STEP Blk 

= 5 CB>92> ^'^^ 25 (mj 25 



-WD BLK MKREV CUARO MKs UOCK MK I R£v PCC Mi<i«£V FISAl MK :^EV PR£ DAIA MK' DATA - MKPRE FINAL 4K| FINAL MK I PCC MK , BEV ^OCKMKl GJARO «K BEVl'^CKMK 



! : I i » I 



1 imi 



1 t U H ] 



-C^tiA nil 



t 6.i 1 111 1 ^li iii.a.i a gii i i"T^T g~f 



tkmir 



TP C 




{READ) 

t READ w TD L?w_ 

IBEAOt XOP LPB i(~»2*_ 



I ' I i I i I t I I I I ' I I I I I 1 t I 1 I 1 I I I I I t I I I I I I j I .> I I I I i I ' 1 I 1 I I I i I 1 I I 1 I I I ! I I I 



! I I I ' t t 



I ' L 



I ' » I I I f i L 



J L 



J L i L 



J L 



J L 



1 L ! i L 



J I I L 



I I t ! I I I I 



I I ' I 



J L 



*i-m TEST PARITY HERE 

J ! I ! I I I 



J L 



(REAO» XOR LPS 3-»5* 

I WRITE) WR EN iZZ . , I . I 



( WRITE ) 

C WRITE » COMP. WB 

IW«WTE) SHFT BT& ^WB 

0 TO CT5 
{WRfTE) J TO £)* I 

J WRITE > LPB TO . 

XOR LPB 0 -» 2 « . 



I 1 t ! t 1 ! I ' ! ! I ' i ' I I I i i I 1 ! i i I ' I I ! ! I I I I I 1 



t ! M I i I i i I I i I I I I I I i i i I I I I ' I I I i I I I ' M I t I I I I 



I I I I i I I I I I i 



IWRlTEl 



XOR LPB3 —» S^. 



I . I . I , I . I . I 



J • I ' } • I • t 1 1 1 ' I ' I ' k ' I ' I ' I ' I ' I ' I 



1 — \ — r 



I i I 



HOTEt » SIGNAL DOES \0T EXIST AS SUCH BUT 
ISA GRAPHIC REPRESENTATION OF IT 
TIME AND FUNCTION. 



.llltBSOTHEIWI.iStSI'CCir.ED 



UNLESS OmeMrlSE SPCOFlEO 

MMSIQH 1% MCMCS 

TOtERWCES 



FWSf USEOOn 



mm 



FQUIPME ■"iT 
CORPORATION 



TCOa TliVliNG 



ii2£|coo£| mSSST I ntv 

D TD TCes-O-l? 



rrnri i i i i "i i 



1 



7 



I I q i 9<-g-80oi)3:ilq'2 



7/S 

/»OiV£K SUPPLY 



RED 



T 



f?££> CxO A'-VT- 



POW£rR SOP PLY 
SEE ffOTE B 



POW£R CCUTR.OL 



ST£) JS 
COfiJ> 



TVS5 V 

O/? 
7US&> 



V/5C 




R.ED 



tflPUT 



our 



TfiftUSyOfiMSK 
230Vrott5V 
50^2. 



£30 v>9C 



JONES 
STR./P 



WH J 



ix) 





WHT 

FANS 



D— I--' 
-B- 



-B- 



powea. suPfiLx 



1=^ 



AC CHA/^iJEL 



30 AMP. 
TWIST COCK 
CABLE 

loosiza 



BLK 




23^ V/9d IVIRING 



PO^ETZ COUTROL 



OUTPljT 



CAB aND. 



/. ALL mP.E TO 3Z "^-^ A^^a SrP.D 
TE-P- I//S. 

2. {'/9£-7-i£- a2 /S ^ 5£3 V-if^.V A/ e 
THAN 2 -T/JSTAJu-E- . 



3TO 9T. fSAMP. 

£XT£. /3I0,V CO =ez> 9/ ::: 76 - 3 - <?, 



i 



//o V^/J'C mfllNG 




1 



FIRST USED ON OPTION^MObEL 
TC08 



TC03 SYSTEM 
AC POWER V/IRING 

:~_r5 A\D TU56) 



Die TC03-3-I8 



D 



ri I I I ' I I ' I / 



n 1 

9, 1 




/ 


a 


2 


1 















\0T ES 

1 A^L'.VIRE T0eE°4AV.'- -TRf T£e^ !\S 

2 Z 30 vAC U U CDM-L,TFR CON ' ^OL 

3 1(5 VAC 0\i FR C JM=^TFR ION P^OL- 

4. 'iPE FC/.'ER CCNT-CL FCR =E\,OT£ 

5. t^EV.iRE JUVPEkS % 721 ?0.'.ER 3UPFLY 
-CR 23C VAC. 



FAN 




zm\ AC v.ikI\: 



X 



VV-iT 
FA\S 




716 

POWER SUPPLY 





^2! 




?0U£? StPPLY 














ii 




II5V AC V.if?I\G 



- BLK 




FIRST US£0 OM O^TIO«/m6o£l' 

Tr:{3 



PO WOT SCAit DM^flNG 



UNLESS OTMt»«S£ S«aF« 
BracUMM m ttOiCS 
TOUMMXS 



muttunnicf guaurv / 



HCXT HISHCH ASSY 



SOLE -~ / 



SIZEiOSOE HUttitM 



OtST I 



D 



I I ! I I I t-T-! 



NOTES 

1. ALL iVL=lBS TO S£ "/'f- S^rfZO 

T£rr J// 3. 

Z- -4-, 2 USrX) ONLY rZf^ T_JS S' 5 



J BLk 



BLk. 



BLU 



CO\N£CrOR 

/20 9a 7a -f 



CAS6I\C /t7 




7f€ 













CH// 



BLK 



K6.S 



<;vo 



/ 


2 3 


o 


O O 


A- 


5 k 


C 


-) O 


7 


a 7 


O 


o o 


itt 


// le. 




z> o 




C OA'/V 



n - -/s 



A/7e/ POWBH C ONUECTIONS 



- 72/ 



rust- no '5 -fS 0,riD 



5££ nore e. 



R.ED 



BLU 



BLK 



■€>- 

-e- 



(Tuss^ 3 CD D 



AC, CHANNEL 

7005909 



fiRST U&EOOH OPT lOo/ MODEL 

TCg3 



— 1 > J ■ 




SYSTEM 
D.C. PC'.VER WIRING 



SIZE CODE HUMSER 
D'ST 111 



EXXIXJd 



1 



CONNECTION TABLE FOR 
TU55/TU56 TO Tu55/^o5& 



i CaBL£ 
Type 


FP.CV 


TO 










Ab>0 OR 


AS02 C« 
AB03 


ABO Of^ 
AB/ 


7CC5''5/ 




a::'5 or 

A07 


aOo 0=* 
t~3h 


AOS Of- 
A07 ! 


BCPZX G3 




AC- 6 Ot? 
A07 


f,01 US£D 


AOS Off j 
AO?' ! 



CO»>iN£CTlGN TABLE FOR 
'J5c'"ti56 TO TOSb 



'TY=>E 



LCCiT»::'H iLCCATiON OCAHOK 

^ 1 



'CCi 15^ AED? 0- AE:J3|A3 ^ A9 I ' ABi9 



'^:?5 C« A07 jA24. 



Tus£> d rvss 



FOP' 
^7005/ 5 1 



TU5S FOP rose 




'7GOStSZ 





! 










i 






«1 









. H-£u \TE^f<ii/if<G '_55'S A TH 

T„56S. "-SS'S M'^ST M-/'A (-S BE r 'ST 

TH£ S -";-£r,<^ TC03 , -o— ^rj35 




<S)Z/0 CABLES 

Bcaec-a 



FIRST USED ON OPTION/ NOOEl 

TC03 



DO »;t SC«1.£ C'i<A SG 



UNLESS OIMEI?ft'S£ SPECIFIED 



TCUMNCES 

rMM SMMCC eu<UIT / 
•caaM cum A^O ttatM Shmp 



HEJit HIGHER *SSY 

A-ML-TC23-2f-0 



EQUII'MeNT 
CORPORATION 



TC08 SYSTEM 

CABLE 
ONFIGURATTON 



SIZE CODE nJMBER 

DilChcgf3-g-20 



1 



BAY f 



C>-AD-7G0€*f^ZB -0 -C 



H9S0-P 

COVER. 



COVER. 
OR. 

TUSS 3 * 



h950-Q 
COVE /I 
OR. 

TUS5*Z * 



TOSS't 



H9£0-Q 



COV£R 



SEC .wore *z 



BAY t 



AC CHANNEL 



EMPTY 



72/ 




Li Li. 



es4- 



£rMFTY 




SAYt 



SEE 
A/CTE"/ 



7fC 




STR P 

PROTEC T/O: 
PL. 



WITH 3 TUSS*S 



i//£W A~A 




BAY t 3fiY 2 









TUBS *7 


Toss ^S 


TttSS 


rOBS *2 


TJSS ^<f- 


TOSS 


TLBS ^3 




rass ■*'a 



CAc • -~. A^. 5-C EC< ^i£- 

.'--'C^v - = E MOF?: 

~hi« . "'. O 2. ~ J S 5 . 

3 A-' I. -3R -Z^~ ~, Z= '/lO-e 



FRONT V/£W 
WJTH ^ OR MORE 

ri/ss tjraa/spo/rts 



IFIWST ilSEO OKI OPTrCN/MOOEL 
TC^8 



DO v:~ scAit t^ft )« 



sci^MALs HMcricAa 



|>R0J txa 



-h—h 



NEXT - JtfER »SS» 



WfiW 



S/3TEM 
CABI^.ET LAY 01/ 



T I i I ^! t J 
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TITLE rCfSB Accepta-ce Procedure 



REVISIONS 



REV 


DESCRIPTION 


CHG NO 


ORIG 


DATE 


APPO BY 


DATE 

















larry Narhi 



APPO^ 



SIZE CODE NUMBER^ 



SHEET 



SBSBOBB CONTINUATION SHEET 



TITLE -j-cjrp A"csrtance Frcced re 



To defxne e procedure to a-rcetit a TCJf", DECtape 
ccr.troller for ^^xp-:irt. 



TV-t-ard ar« 



1) A PDP-8 fanily ccrputer 

?) One cr rore TO 55 or 1^56 tar» trar-^rjort" 
3' TC03 mdicator par el 

4) 716 ir.dic-ator s'-.^ply 

5) 783 or eq<.ivaler.t supply 
A 1C/3 cr TC28-r d^perdma or. f-e ccirruttr rutp_t 
bus polariry 



6) 



Test Sof^varf; 



1) -C01 Basic Eierciser 

2) TCffl Randrn E<erciser 



Pror:=-dare; 



1) Make sare all ECO's la^e been installed 

2) Perforn> QC xrspecti^n 

3) Make the "asic EyerciFer run or ea:rh tranrport 

4) Run the Rardo-^ E-<:ercirer for a nini-rum of one hour 
5or eacl driv-e t^^at is to i>e -snipped vith the systcro. 

o errors are ac :::eptable, 

5) Run DECtape forratter prc-crasi on each drive. 

6) If the s. sts" has e> tra re-Oi:y, ran the DECtape 
Extended Meroiy Exerciser for 1/2 * oar rer dri\^ 
transport. 

7) If f^e s/s+e-' has an/ ocher D-tta Lrca'^ devices, rur 
the Df'l^fl E^', rci-er for a n-iniini-" o" 1/2 hour. 

8) Any standard DECtap<= 'y-ten> som-are may ho run in 
ac-eptance at tj-e cprrators discretior. 



S ipT-ro Softvare - 



1) All DECtape KAT'a>ECS 

2) Complete s f t c DECtape system so^'tware including 
tiorary s/strar tap'Gs, 

3) TC03 Print oet of the latest revision. 
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REV 
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DATE 10/1/70 



TITLE 



TC08 Engmcorxng S f^cif xcation 



REVISIONS 



REV 



DESCRIPTION 



CHQ NO 



ORIQ 



DATE 



ARPO BY 



DATE 



Tdblo of Co ntfnta 

1.1 Oontsra! D<5»cript ion 

1.1.1 A Computer Pf-ripheral 

1.1.2 Stores Digital Data on !/•) Itr-h Ma'^noLic T.ipo 
1.1.1 Stores Data in a Three Track Soi lal/Parnllcl lormnt 

1.1.4 Data Can Be Accesaod in Blosks 

1.1. 5 Data Can Be Accessed in Both Directions 

1.2 Operational Description of OBCtape 

1.2.1 Tho Tape Surface Recording Fornnt 

1.2.1.1 OBCtapo Heads and Tdpe Tracks 

1.2.1.2 Tape Recording Format 

1.2.2 Thtt DtffiUp^ ArohUfOture 

1.2.2.1 1'lto Control Snctlon 

1.2.2.2 Thf Drtta Trnnsfi^t flpctlon 

1.2.2.3 The Formatter Section 

1.3 TCOO Operator Controls and Indicators 

1.4 Programming Examples 
1.4,1 Automatio Search 

1.5 equipment Description 

1.5. 1 Hardware 

1.5.2 Environmental Requirements 

1.5.3 Power Requirements 



ENQ 
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CODE 
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REV 
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ENGINEERING SPECIFICATION EBSHQBII continuation sheet 



TITIE 



TCOH Specif lent ion 



1.1 General Description 

The DECtapc system xs a computer peripheral which stores 
digital data on 3/4 inch magnetic tape in a three track 
parallel/serial format, with which the data can be 
accessed In blocks which are road or written in both 
direct ions. 

1.1. I A Computer Peripheral 

DECtapo i« peripheral for the "H" r^imlly of 
Cumpulfin. Ectcli DECtapc system consists of a 
controller and from one to eight tape driven. 
The oontiollt»r cot nects to the computer's I/O 
bi'8 and oommun icat or to tho prooeasor for 
control and status inforiratlont and directly to 
memory for data information. Each drive 
connects to the controller through a parallel 
bus through which both control and data infor- 
mation pass. 

There are two controller models aivl two models 
of tape drives. Tabic 1-1 lists the<5e models, 
and the computer systems on which they are used. 
Note that the TCOB a-^d TCOa-N are functionally 
i'1«ntleal. Any slynitlonHl dlfteronces will 
be indicated In the text. 



T able 1-1 QECtape Model Numbers 



utc roRM NO w-ion 
OM* loa 



Controller 
Model 

TC08 


Tape Drive 
Model 


Computer System 


TU55, TU56 


PDPfl/l., PDP-n/E 


TCOR-N 


TUS5, TU5G 


PDPn/l, PDP-B 



CObE 
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Tcon .np'.cif uv»tion 



1.6 Ac! jii.ttm»'nt Proctdtii 

1.0,1 Di'layq and Clock 

1.0.2 Sotting the Cloi-k 

1.6.3 Tho Unit or Motion Delay 

1.7 Summary of Statistics 
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TlTLt TC08 Specification 



1,1.? Sio'P', Digital Data on !/'J 'noh '^'.ign'lio Ti p> 

i;a<*h transport contains, motor-,, tape !u»ads, 
and the lo^jic n^^cessary for .election, 
motion ciintrol and dita tran*, £cx. tach 
drive can handle 260 foot reels of 3/4 inch 
1 mil magnetic tape, isxts, arc recorded 
at a donoxty of 350 +_ 'j5 bits per track inch. 
Tlif tiiof movi^a at a npi^cd nf 01 1 2 in''!iO'> 
per •iccond, and can store u;) to 190,000 
l'*-hit word'.. The TU55 haq one drxv(-, ana 
the TUS6 has two drives. 

1.1.3 Store Data fn A Three Track Serial/Parallel 
rot mat 

Tlio data in the DUOta!»' syHti'in i^. stored in 
a pa.-allel torro^t, in timt e<»eh 1?-blt rt^ta wcrd 
is divided into 4 3-bit iTytos, and -stored m 
parallel arros-J three dafa t-rack'>. The BVflt<m 
stiui.r llio '<ijmvl"tn 1 '-bit woid.-^frially along 
the tape m four of these bytes, 

1.1.4 Data Can »e Acco?a'»d tn nlock«s 

Dliftapf* 'itcroM It- d.»ta words in blcick") or 

in th.nt it Iq Idfntlflod by a block numbot 
or addres«j, and the controHor under the direi'tlon 
(if- ti,o (inMpul. 1 I'au •sF'le' I s(l lahdi-m any block 
to wri»-e or read a group of v,ordi. 
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TITtI TCOD SpoolflcJation 



The loH 'il\» (U n\Hnl>nr of wontw in vn<.'\\ 
»>Aock Is pre»dt»teirmthpit whpn <lv«' iapo lt«clf 
la formatipd. KormaLting involves writing 
a timing track and a mark track on two 
(non-data) tracks of tho trpc, and numbering 
the data block-?. During formatting, the* 
programmer can soloct tho length of the 
hlockB, Onco act, the length cannot bo 
changed without deatroying data on the tape, 

l.l.S Data Can Bo Acconsod In Both Direct iona 

Each block can be Identified by the computer 
no matter which way the tapo is moving. 
Further, data can bt» road or written in 
either direction. Thlii featuro ullown the 
t>roqraminer relatively faat Boarch time since 
the tap© does not havo to bP '•©-wound before 
a block can be searched out, and the programmer 
can begin to wrxte no matter which end of the 
block appears first. It is imoortant, 
however, that the programmer read and write 
the same data in the same dirci tton, or 
else be prepared to unscramble it in tho 
computer. 

1,2 Operational Do<5criptvo!i of DECtapo 

Information flow within the DECtape system is 
determined by tho recording fom\at on the tape 
surface, and the internal architecture of the 
controller. 



SIZE 



CODE 



NUMBER 



REV 



DEC fORM NO t$-1(m 



SHEET 



OF 



ENGINEERING SPECIFICATION mm continuation shect 



TITLE 



TC08 Specif icut ion 



Thp two tmekn next lo lUv timing tcaokH 
arc called mark tracks. These record 
the instructions which tell the TC08 
controller where the tape is and what 
type of data is stored in the associated 
information trackn. The information 
or dat-a tracks are placed in the middle 
of the tape, whore the effect of skow 
is at a minimum. As arc tho timing 
and mark tracks, the data irni'kn are 
paired up. 

The high reliability of the recording/ 
reading aystom la bocauso of the way in 
which the 10 tracks firp divldjil iiiio 
five pairs of counterparts. That is, 
corresponding heads tor each track are 
wired xn scries, and record and write 
the same information. During reading, 
the analog aum of tho two heads is used 
to detect tho correct value of the bit. 
Therefore, a bit cannot be misread until 
the noi^e on the tape xs sufficient to 
chanac tho polarity of tho sum of tho 
axgnalb boxng read. During writing, 
corroapopding heads record the same 
information. 



in suHunary, the five pairs of tracks 
consist cf - the timing tracks used 
to strobe the other tracks, the mark 
tracks which store Instructions, and 
three data tracks. An 12 bit PDP-8 
word, then, used 4 lines of 3 data 
bits each. 
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1.2,1 The Tape Surface Recording rormat 

Two important DECtape features - individually 
addressable blocks and bidirectional reading 
and writing, are tho result of the tape 
surface format. This stores not only data, 
1 ut also instructions telling DECtape what 
to do with the data. 

1.<!.1J, DECtape Ilivirta and Tape Tr<ickii 

Both tYo <3ala and tlv^ in-^truct ions 
arc stored m, or read from, the 
magnetic tape tlirouqh rt'tid/wrxte 
heads which magnetize the tape in 
one of two directions to represent 
a "0" or a "1", and read the same 
information back. There are te.. 
read/write heads distributed along 
the width of the tape, each head 
covering a narrow path called a 
tape track or channel. Figure 1-1 
shows a tape stretched ovpr the 
tea heads to indicate how the 
width is divided into ten tracks. 



Tho ten tiacka and heads arc divided 
functionally into five pairs. The 
two outside tracks are called timing 
tri»cka. On these tracks signals are 
pre-recorded at a fi:»ed freiiuency, and 
used to strobe xnformatxon Into or from 
the other tracks. The tape controller 
synchronizes on these pulses. 
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1.2.1.2 Tape Recording Format 

A roo] of tape muMt bo pre- formatted 
before xt can bo used on the DECtape 
system. This involves logically 
dividing tho 260 foot length into 
thre^ RonoB - two citd zonoH and a 
recording zone. Tho end zone<! are 
about 11 feet long and are used to 
wind tape around the hoadi and ito 
tho take-up reel. Thoy never con- 
tain any data. Tho recording zone 
contains the data. 



The recording zone is divided into 
blocks. Each block will store a 
specific number od data words and 
several control wordi, including 
it<5 own addrea-s oi block number. 
Tho number of words -such a data 
block will store is dclcrminod when 
tho tape is formatted. Ncrnally, 
one r'ol is formatted with 1474 
blocks, each with 120 12-))it worda. 
Howovoi, the total longth of the 
tapo la equivalent to 084,736 Imcj 
which can be divided into any 
number of blocks up tc 4,09b. 
Corip]ct;e instructions on how to for- 
mat a tape are available m the 
DECtape Formatter. (The number 
of blocks is limited by this formatter) . 



size 
A 



code 



NUMBER 



REV 



DEC FORM NO I<(-I022 
OR* 10« 



SHEET 



OF 



5d 



ENGINEERING SPECIFICATION 



CONTINUATION SHEET 



TITLE TC08 Speolf ication 



3/4 Wf H U^tTK "ffkOl. 




t>BC "f^yB HBAPS 



NOTE TIV" EACH PAIR OF 
HEADS It. ACTUALLY WIRED 
IN SERIES, AND TWO WIRES 
ARE RUN TO A DIFFERENTIAL 
AMPLIFIER, FOR SIMPLICITY 
A SINGLE WIRE FOR EACH 
PAIR XS SHOWN HERE. 



Figure I-l DBCtape Heads and Tape Tracks 
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Each data block on the tape has the 
following characteristics: (fig. 1-2) 

1. It IS numbered and its number is 
contained in the data tracks of the 
block number area at either end Of 
the block. This is to say that the 
computer can identify a block from 
its number by approaching the block 
from either direction. The block 
can then bo read or written into, m 
either direction. 



2. A longitudinal parity checksum is 
automaticallv calculated by the 
controller and deposited into the 

parity check area of the block. 
There is a parity check at either 
end of the block so that the check- 
sum can then be deposited no matter 
in which direction data has beer, 
read or wirtten. When the data is 
read back, this checksum is re- 
calculated and compared with the 
original. Any discrepancy xh roportod 
to the compute! , 



3. .'ipacos are ctabl ished to delineate 
block"?, and within each block, between 
the block number and the data area, 
so as to give the computer time to 
react to the nuir.hcr (i.e. set up the 
data parameters). Ihc controller 
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identifloi tin diffcii^nt arran i, t a 
block, a: Wf^ll a- th^ thClo'-i^nt 'cn'^". 
on the tapi', fi cw nporjal oodi^s n o- 
rocordod on the mark track. ''hCiO code'. 
i»i o not by tlic fompitt'-r, and arc> ol 

no interest to Xho i)iogranmi< r exfopt tor 
th'> lunotjoii that th(>v perform. A woio 
c3et.iil"cl breakdown of the mark track is 
given in Chapter 2. 

1.2.2 Tj.o DECtapc Arrhitecture 

The organization of the hard\'are m the 
controller i-v studied m three parts - the 
control, the data tran<5fcr section, and the 
formatter. These are "hovfli in iiqures 1-3, 
1-4, and 1-5. 

1.2.2,1 The Control Section 

I'he control ■■oet ion i'- thrvt logio which 
I (ini("! virtdt>-r tho ;Aiporvi<non of the 
proqraiTt tlironqh i<'T »n>>truct ion. 
Clable 1-? di'sfribon the lo'^ truction« 
[t consists of 7 rtgisteis ,\nd their 
d-jsooiated logio. ('.able 1-3 aummar iv-os 
the decoding for each register.) 
Description', of the registers are a" 
follow*? . 

1. The I'nit Select Register, A "J-bit 
register '/hirh l.-^'^dn a binary tc or'tal 
decoder, which m turn lirivcs eight 
select lines to the contiol cable. 
Lach transport C/in be dial'-d into a 
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particular soloctlon addroga by moaiui 
of I cwitch on Iho front of tho transport . 
rf the number decoded from tho Unit 
Select Register corresponds to tho number 
selected on the switch th(?n that 
transport will accept motion (.oromand'; 
from tho controller. If rnc-o than one 
transport is on tho same number, then 
an error flag la posted as soon a-s an 
attempt is made to initiate operation. 

2. The Motion Register. A 2-bit 
double buffered register that commands 
the selected transport to stop» qo and 
move forward or go and move in reverse. 
Note that each transport remembers its 
motion* and if it is subsequently 
unsGlectcd without boing stopped, it 
will continue until it is re-solocted 
and <itoppcd« or until it runs out of 
tape. 

3. Tho Mode Rcjistor. This selects 
either continuous or normal mode for 
each operation of tho function register. 
The difference in response for each 
function to the two modes is explained 
in Tabic 1-4. 

4. The function Register. This if) 
3-blts long, and Is decoded by a binary 
to octal converter to nelect one of a 
possible seven functions. An explanation 
of these lunctions la <,lvcn In Tabic 1-4. 
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All Of these bits 0 to 9 can be read 
back into the comouier under the 
instruction Road Status A. (DTRA) . 



The error flags can also be read into 
the accumulator into AC bits which 
correspond to the bits shown in 
Figure 1-3. Further, the DECtape 
fjag is read into accumulator bit 11, 
Bit'. 0-6 and bit 11 are known 
collectively as Status B. 'lie lOT 
instruction which reads them is called 
DTRB. 



In Summary, the Siatus A registers are 
set under lOT command. They determine 
tho operation to be p'>rtormed, the 
transfjort which i<5 to perform that 
operation, the direction of motion, 
and tho mode. Anv errors are com- 
municated to tho computer through the 
interrupt logic. If an operation i-s 
successful, then tliat too is communicatee 
back to tho computer, which then takes' " 
further action. The actual information 
transfer's are taken care of through 
thr^ multi cycle data brea^ fttcility 
under tho direction of tho data transfer 
logic. 
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5. Enable the interrupt. A 1-bit 
register which, when sot, allows the 
controller to use its pi interrupt 
system. When reset, it disconnects 
DECtape from the interrupt linos. 
In Iho di'^connecl >,tt>te non.- ol tlio 
.^rror condition^ or DKClai^' ♦^laa can 
cause an mterrunt. tn no <itHer 
way, however, is statut, )' afiectod. 



6, Tho ERROR Flag'? are flip flops 
which continua''ly examine possible 
error conditions during the operation 
of the transport. Each condition 
IS explained m Table 1-5. 



7. The DECtape flug n al-^o a single 
flip flop which sets, either when an 
oporation ha-? been succen-ifully 
completed, or when it has been aborted 
as the rcult of an error. 



The unit Select, Motion, Mode, Function 
and Enable rpgisters are all set from 
the accumulator by the XOR status A 
lOT, The bits of Figure l-"? irdicate 
the accumulator bit which acta each 
flip flop. The two bits not "shown, 
bit 10 and 11, clear tho error flags 
and tho DECtape flag resioctively, 
if they are set to a zero in the AC 
du-ing an XOR instruction. Tho com- 
plete word trom 1 to 11 i-i known aa 
Status A. 
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Table 1 



Dotal Code 
C7C>2 



f.7Gl 



m'XA 



6764 



DTIA 



DTR'< 



6760 



5774 



6772 



6771 



Dcser iption 



Clear rtatim rcgnter A. The DECtape 
eontrol anil i-rror flags aj o UQiil tviibed 
(D.Kandl'). — — " I 

R'-'ad Btati'^3 register A. "he content ■ j 
of •■■itatus '■egistcr A I'. (^Rod into tho j 
accumulator. , ; 

XOR «;tatu<» register A. Tho oxalu« ive | 
OR of tho content of bits 0 through 9 i 
of tho accumulator and status A is loaded | 
into status register A, and bits 10 and | 
11 of the .icci'jTiulator are samnled to j 
control clearing of the error and DECtano i 
flags, respectively. Iho WC overflow flag 
Is cleared. [ 

Load itatu'. rogi't'-r A. r< mbines attioii 
of DVCA iml DTXA to load ACO -9 into 

tdtu' ri'gister A. I'lts 10 and 11 
eor..rol clearing of error and 
DECtape flag-j, rcipectivoly. 

Tho 3 memory field bits arc loaded from 
AC ^)its 6-8, 'Ilie AC i' cleaj od and the 
error flag" are left undisturbed. 

R"ad Status '5, The AC i-, cleared and 
the content of status H is ORed into 
the accumulator. 

SVip on DECtape flag. Tho ^tate of 
the DEC tape ilag (DTD is lamplod. 
If It is sot to a 1 , th',> content of 
tho PC as morenentod by ono to skip 
the next sequential instruction. 
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TABLE Status A-bxt A'ssignmonts 





AC 


Regis tcir 


Octal 


Decoding 




Bit 


Pit 


Code 




Unlt^ Soloed 




0-2 




Unit 


(USH) 






000 


0 or 8 








001 


1 








010 


2 








oil 


3 








100 


4 








101 


5 








' 10 


6 








111 ' 


7 




3 


0 


0 " 


Foi^ward (EWD) 


{MR) 






I m 


Reverse (RE^/) 




4 


1 


0 = 


Stop motion (STOP) 








1 ' 


Start motion (GO) 


Mod6 


5 


0 


0 = 


Normal Mode (KM) 








1 « 


Cotitinou's modo (CM) 


f^l 1 1*^ i nt* 




8 0,1,2 




Operation 


(FR) 






000 


Move 








001 


Search 








010 


Read Data 








oil 


Read all 








100 


Write data 








101 


Write all 








110 


Write timing 








111 


Unused (cause<} select error; 


Enable the 


9 


0 


1 = 


Enable DECtape control flag 


Interrupt 








(DTCF) to tho program 


(END 








intorrupt. 


Erior flag 


l& 




0 => 


ChAt all error flaqs 


(EF) 






\ >= 


Error flag"} undisturbed 


DEC tape flag 


11 




0 •=. 


Clear DECtape flag 


(DTP) 






1 " 


DECtapi' flag undisturbed 
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OPERATION 



This search operation is most ofClciont whon i 
both modos aro used in tho following way: j 

1. The current block number is detected in 1 
normal mode, 

2. The difference between it and the dosircd 
block number is computer, and the direction 
corrected, if nocessary, 

3. If the dlrojtion is reversed, read the 
current block again and compute the now' 
difference, othorwiai^ go to 4, 

4. The two's complomont of the difference is 
loaded into the word count^xe^tister. 

5. The function is_,sli»n<T<'3^^ocontinuous 
mode, 

6. On the next intorrupt, the transport U 
over the dcoirod block. The block 
number in the addro^s •jpociflod by 
the cui-ront addres-; rcgi'itcr. 



READ DATA is used to transfer blocks of data 
into core memory. The standard block 
length is 129 12-blt wordn. I'or thn and 
all following functions, the CA location 
initially muct be jet to (the transfer 
memory location - I) Uecause the d location 
i<! mcromcnted :3UGt before each word transfer, 
the WC location is also xncrorocntcd prior to 
each word transfer, so must be sot to the 23 
comploinont of the number of wordsi to be 
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Table 1-4 The DECtape I unctions 



MOVE 



SEARCH 



CiPERA'i lO> 



The move function is used to re-^j'lnd tape. 
Code 000 of bits 6, 7, and 8 initiates 
tnpf» motion in tlv st^loctoc diroctio.i, 
provided -'lO is alio ci^. The makr tr. ck 
IS road, but only tho end of tnpe mttruction 
IS decoded, i nd of tape posts an error flag 
and causes an interrupt to the computer. 
If the tape control is unsi looted but not 
^topppd. It continues to run; however, the 
end of tape is not detected. The state of 
mode IS irrelevant. 



The search fvmctvon is vised to search tor 
blocks. When a block number i'i detected by 
the mark track, the three-cyclo data break 
control transfers the number into the addross 
specified by the current addre<?'> register. 
The current address register is not incremented 
so that successive block numbers alwayM go to 
the name addre«if!. The word count re gister 
in incremented, however, a-! each block number 
la paiaed. If the mode is aet to normal, the 
DECtape flag it set each time a bltck number 
18 detected. This causes an interrupt and the 
program cap identify the block number, m 
continuous mode, no interrupt occurs until 
tie word count register overflo^^s. 
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'lable 1-4 



tran'sforred prior to the transfer. Data may 
be trans 1 erred m forward or rcvcr-^e. 
Any numl)er of words e^ual to or less than a 
block may be tran&ferred in SM. The D1F is 
raised and an interrupt occurs at the end of 
each block. The DTF must be cleared before 
the beginning of the ne^t block fi.e. 17 mrjec.) 
to avoid an eironeous timing error. When 
partial blocks are trantferred data transmission 
will end with WC overflow (i.e. the word 
which 'auses the V>C overflow n the last one 
transferred.) However, tlie remainder of 
the block 13 read and parity checked before 
the DTI and interrupt occur. Tape motion 
continues until the (.0 bit i. react to 0 by 
the program, if the 00 bit is not reset to a 0 
or a new function soecified before the end of 
the nex*^ block, a liming error will occur. 
READ DATA in '.M i'. intended primarily tor 
-Inqle, l^')-word bloc^ transfer''. f <mv 
other number of words i to be transferred. 
It l> advunt'igeou- to use Oi. However, IE 
the jjrogrammer choo->es to u e .*-'M for any 
other number of wordi, the nrogrim must check 
for \C overflow at each mtjcrupt because 
there i' no other way to determine when to 
•jt'ip the « ape or change to another function. 
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Table 1-4 



OPERATION 



Wlu'n Km WG ovet flow occnca, it i^ casmtial 
that tho function be chanqud or tho CO bit set 
to 0. Olliofwlao ti*ansli»r begins again (tho 
lOT to eloor th<» DTK imi-licitly -sporil'lca thf 
Ratno t'anction again) at tho next block (or next 
word toy tlio ALL functlonti ) flinco WC^OOOOB 
ia valid* Any nujnbor of vjorUa may bo 
tran'5 f orr-Jd in CM. Mov'vpr, tho ty.i and an 
lntt>rrv\pt occur only one-* alter • WC overflow 
and an nnd of block* The ponmionta concerning 
tapo continuation apply in CM a? woll ai nm. 



The READ ALL function allows information to 
be r<»Bd from 'inusunlly formaltfd tajf'j 
pMSpntlally rnmllny .ill dala Uai'ks rccoKlctl 
on Dt-CtajK' roqavaio ,u of the tobv^ tracV valuv. 
During tho RiAD ALL function the Orctafio 
control dyofi not dl'H inquldh Vviworii iUff'n'fn( 
warka rfccirdoU on tho mark trncK - '^xcopt tu 
chock for maik track oiioru tMKTK) . 

m normal mode (NM) tho DTK is raised and 
causes an intcx-rupt at tho end of oach l?-bit 
word transfor. Data transfer •stops after 
WC overflow, but tap<> tncti(>n continuon until 
to GO bit is? set to 0 or a new function is 
specified (in both IJM and CM). If tho DTF 
is not cleared aftor each word transfer, a 
timing error occurs at the end of the noxt 
word (i.e. 33 micron r.cond'j later). 
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In continuous mx\<^, the Vi'V i^i set at thr. ond 
of the block in which WC overflow occurred, 
Tho'afort , if no n-w function is -spcciiiod, 
the tai>o continuofl to movo but tlio writers 
aio dioablcd* and an error will occur. 



All tho details of tho RKAD ALL function 
dcacripiion apply. The write ALU function 
ifi used to write an unusual format (smch a;., 
block numbers on DECtapo after timing and 
m.irk tracko have bocn rcrordod) , Thr* word 
which causes WC to overflow it the last one 
wrvtt-on in or CM. r\\v i c(inliiuK<!i 
to move but the writers arc disabled, 

MOTBf Change of function must bo di-layod 

for 00 microfif^ooudu to in vn e rrcordinq ot 
last word. Altornativ. raethodi '.ot WO 
to one greater than desired numbor of word 
'rannforfi and rhnn<(<^ funct ion within 40 
microseconds aftor WC overflow. 



NOTEt 



Tho \*C is in location '/'/50 
Tho CA ia In location 7751 
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READ ALL Kor continuous mode, the DTP xs rai'scd and 

Continaed) cciuses an Interrupt at WC overflow orly, 
rf this Interrupt ia Iqnoicd no more data 
t.annfera occur bv»i tape mo< xon contlnvic'j ,o 
EOT. 



Table 1-4 



Operation 



WRITE DATA The writi enable switch on tho TU'iS or TUIO 
must bo xn write enable positxon for all 
WRITE functions. All the details of the 
READ DATA function drsciriptlon apply wxth 
the following exceptions. 

In normal mode, tho OTF la act to a 1 at the 
end of each block. If WC overflow did not 
occur in tho block just ended and a new 
function la specif the next block will 
be proceiifled provided tho mv l.a^j been cleiired. 
If WC overflow did occur in the liJock )uat 
ended and no new function i« opeclflod, the 
tape contltiues to movi» but the writers aio 
disabled, and an error will occur. The 
romvxindfir ot the block is written with 
serons . 

In both CM «nd NM when partial blocks are 
written, data transfer from core to DECtape 
stops at WC ovsrflow. All zeroes are 
written in the rsmaxning data words of the 
block and the parity check character is 
computed over the entire block and recorded. 
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Five types of errors can be detected in the 
use of DECtapo: 

rimmg Error 
parity Erro- 
Select Error 
End ot Tape 
Mark Track Error 

For ail error-' the EI' xs raised, a bit is set 
m the status register and an interrupt occurs 
(if the enahle-to-interrupt bit has been sot). 
Tho WSP matruction skips on tho inclusive 
OR of '.hoso error bxta; honcc, each status 
bit munt ))o chookod to dotorrr.ine t:ho kind of 
error. For all but. the jjarity error, the 
selected tr.in'irort in atoppod anJ the RK in 
ruiaed at th" txmc of the error detection. 
No D^p occur'!. For a p.\rlty error, th<- CO 
Ml remann 1 (I.e., motion <'ontinuet.^ and 
IU<' KF ii tftl'jed qlmuUnni on*. ly with the 
D"'F In PM, Only 1 xnterrupl occur'i; lioncc 
the program muTt check th< III-. 



A parit/ iTror in CM ral-ea tho EF at the end 
of I lo block m which the jjarxt^ occur? 
causing an interrupt (it enabled). If no 
progre'n action is taken, e.g. stop transport 
or reverse and re-read, data transfer cnntmues 
anu the DTF is raided and causes an interrupt 
^t WC overflow ind end of final block read. 
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MARK TRACK 
ERROR BIT I 



END OF TAPE 
E3W0R BIT a 



BIT 3 
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Tal>le 1 



A mark track error occurs if the D^Ctape 
control fails to recognize a logitlTOale 
mark on the mark track. The error may 
occur in all but tho move or wrjt^ tin.ing 
and nark track functions. In both CM, 
and NM, the i.F is raised, the tape transport 
stops and dn Interrupt occurs. 



An EOT error occurs when the DECtape enters 
either end ^one with the GO bit - 1 and the 
forward/reverse dxroction bit sot to continue 
in the same direction. In KM a.id cm data 
transfer stops at the last legitimate block, 
the CF is raised, tho tape transport stops 
and an 6rror interrupt occurs. 



Select Error * - A select error will result 
under any of the following conditions i 

3 . Selection of none or more tlian 1 transport 

2. Attempt to write on DECtapo transport 
with WRITE LNABLE/WRIT': LOCK switch in 
the WRITE LOCK position. 

3. Attempt to select unit for any function 
with DECtape transport PEMOTEA>rr/LOCAL 
switch in the OFF or LOCAL (off-line) 
position. 

4. Attempt to write timing and mark tracks 
with the DECtape control switch in any 
position other than write timing and roaik 
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1.2.2.2 The Data Transfer Section 

The data transfer section (Figure 1-4) 
handles tho flow of information between 
the multi cycle data channel of tho 
computer, and the magnetic read/write 
heads. There are two types of 
information - data, and instructions 
from the tape which tell the controller 
what to do with the data. The instructions 
are recorded on tho mark track, which 
feeds the window register and subsequently 
the data control logic. This combination 
looks at the mark track codes and from them 
determines whether the tape heads are over 
end zones or recording zones; and if over 
recording zones, where in any particular 
block. Meanwhile, data from the three 
data headt!, and timing pulses from the 
timing track hends are feeding the data 
buffer and tho data control logic 
rogpoctively. Tho timing pulses are 
used to strobe the mark track and data 
track information at the proper time. 
Data comes into the controller in bytes 
of throe, therefore the data buffer is 
basically two 6-bit shift registers. 

As the data is shifted in, the longitudinal 
parity buffer cal«"ulates the parity of 
each track. When a complete blcck has 
been road, this buffer should be ail 
ones if no error has been detected. If 
it is not all ones, then a parity error flag 
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Table 1-5 



FLAG 



SFI.ECT ERROR track. 

(continued) 5. At'ompt perform any function othe* than 
write timing and mark tracks with the 
DECtape control switch in the write timing 
and mark track position. 

6. Attempt .to execute unused function (Octal 
code 7) , 

*No-tape or tape-run-off-reel conditions 
are not detectable. 



PARITY ERROR Parity Error - A parity error occurs only 

during the READ DATA function for a 
hardware computed parity check character 
(PCC) failure. 



TIMING ERROR Timing Error - A timing error (program 

malfunction) ^s a data miss or program failure 
to clear the DTP status bit. A timing error 
occurs also if Lhu program switches to READ 
or WRITE DATA function while the DECtape is 
currently passing over a data area on tape. 
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IS raised. 



During a Read operation the data buffer 
accumulates a complete 12-bit word, 
and transfers it to the DECtape buffer 
for temporary storage. Tho Data 
Channel flag is then raised and a 
multi cycle data chennel bioak initi'ited. 
Durjng tho break, this word is transferrer 
out of the DECtape buffer into the 
location specified by the current 
address register at location 7750. Tho 
would count at location 7751 is in- 
cremented. Tho computer is allowed a 
maximum of 33 us. to complete this 
operation. 

If th«* eomputex has not responded in 
time, an error flag is raised to show 
the timing error. 



Alternately, if a write operation is 
required, tho TC08 requests a multi 
Cicle data chennel break. The computer 
tranrfors the word to be written into 
th" DECtiipe buffer, which is then 
transferred in»^o the Data Buffer at 
the right time. From the data l^uifor 
It is shifted out and written onto the 
*-apa. Moanwhijo, the 1008 rofjuests 
another word from tho computer as goon 
at. the DECtape buffer is oraptiod into 
tho Data Duffer, and the TC08 is ready 
to write tho next piece of data. 
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At the end of a transfer, the word 
count ovcrflowj, and the DECtapo t\nq 
is raised. Then a Pi t& location 0 
is initiated, an explained in TahU 
1-4. 



1.2.2.3 The Formatter Suction 

Before a r««l of DEC^apo can be u«ied in 
a system, it must first be formatted. 
This involves writinr; the proper mark 
track codes, numbering the data blocks, 
and writing in the timing track. A 
program called tho PGCtape Formatter is 
avallablo for doing this. Tho program 
opcclfica the Write Timing and Mnrk 
Track function and transfers tho 
correct mark track codo throucjh tho 
data chennol into tho DECtapc buffer, 
as shown in fi<!uro Only bita 

0, 3, 6 and 9 uro unc>d. The controller 
switch must bo on WRTM. Thoie bits 
, are londod Into the pioper shift 
register of tho Data Kuffer, which 
then shifts them into tho mark track 
write head and so to the tape. In 
normal mode the DECtape flag ia 
raised aft«r each word is transferred to 
the mark track. In continuouT mode, 
the OECtapc flag is raised when tha 
Word Count ovnrflows. Meanwhile, 
the timing track writ or I's recording 
clock pulBOH on the liming track. 
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'Ihc lilotk tiiim)'(>r. aro writirn l>. 
WIU,TK AMi mo'lo .litf'r tho mark lUid 
timing trackd hrve bofn written. 
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Tabic 1-6 


INDICATOR 
NAME 


INDICATOR FUNCTION 


TIM 




mr 


ThlB lamp reflects tho state of the OGCtnpc 
flag. (OU indicates an operation completed) . 


DF 


The Data Flag ij set when tho controller needs 
to transfer a data word through the thro -cycle 
brcaH. 


wc 


The Word Count flag is zeroed whenever the word 
count register overflows. 


U4^M 


This is tho output of the up to speed delay. 
When tho light is on it indicates that the tape 
is not yet up to speed. 
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1.3 TC08 Operator Controls and Indicators 

The single swilcji, WRTM/NORMAL, and an array of lights 
are aU with wUlfh the jippiator of thp TCOB controUpv 
need concern lilmsolf. The operation of the transports 
is explained in thoir ioapoctlvo manual h. The 
TC08 switch (located oh tho left-hand side of the 
logic panel) puts the controller m write timing and 
mark track mode or else in normal, or overv other mode, 
depending on the settings, SWTM or NORMAL respoctlve'ly. 
Table 1 -6 cummarizes the function of each indicator. 



Table 1 



6 The Indicator Panel 



INDICATOR 
KAMB 


INDICATOR JUNCTION 


USR 


The Unit Select Register which specifies 
which transport in to bo activated. 


MR 


Tho Motion Register specifies the three 
possible movements of the reel. 


FR 


Thle four-bit runction RoglBtcr spcciflos o:>o 
of peveral poaaiblo operations In either of 
two modes. 


sm 


Knablo the interrupt when on indicates that 
the controller can cause a program interrupt 
when an error flag or tho Di:Ctape flag i» 
set. 
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SHEET 



or 
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INDICATOR 
NAME 


INDICATOR FlTOCTICK 


EF 


This flag is sot if any one of the fivo following 
error flags como up. These conditions stop 
transport motion, except for the parity error 
of bit 4, and all cause a program interrupt If 
the facility is enabled. 


MK 


Tho output from the mark track instruction 
roqistpr i"! tested every time an in«itruct jon 
aijpoait). If no Inslrucllon appears, this 
indicatf-'i that tho mark track i« not rfoorded 
properly and therefore an error has occurred. 
MK and th.jreforc i;r are set. 


END 


If the inntruction nxjinter of tho mark track 
decodes an end .:ono indicator, this flag and 
nr aro hoi, a subsoquent program interrupt 
Btimuldtos the computer to determine the cause 
of the interrupt. 


S& 


This flaq mdicate-J aolect crrf)r«i when ('onlrol 
rtwltch states and Status A function states aro 
compared and found Inoonqruout*. 


t'AR 


This on or orcurn if tho longitudinal parity 
buf*or fihovj*? an error at the end of a block daring 
*a road data function. 
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NANB 


INDICATOR r*UtK!TION j 

1 


UTS 


Thla Up-to-Spoed flip-flop Is 8«t as soon as the 
tapo transport reaches an aoceptabls speod. 




ThlB flag, when B«»t» Indicates that the wttteta 
arG onablGd* 


WM 


. , i.j , r ^ 

This moans tho BWTM/NORMM, switch Is in write 
timing and mark track mode (SWTM). 


ZiPB 


These six indlcatora reflect th«* state of the 
Longitudinal Parity Buffer. 


STATE 


These bits make up the state generator, a ring 
counter, which steps from an idle atate through , 
flv« other states and back to idle, as a block j 
paasos the tape heads* | 
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Table 1-6 


J I'll/ i vn 1 

NAME 


INDICATOR FUNCTION 


MC 


These thre»« blt» rrprpsont a throo-blt switched 
tail counter composed of bits MCOO, MCOl, MC02. 


CO, CI 


Thonp nre tho flip-flops which constitute the 
oeuntera of the timing generator. 


DTI> 


These lights reflect tho statesof tho 12-olt 
DECtap« buffer. 


WINDOW 


Tho Window Register is a simple shift register 
which roceivoa the instruction codea from th? 
«\ark track and u-^es the codes to cot the State 
Generator . 
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Tabic 1-6 



INDICATOR 
NAME 


IiroiCATOR nJNCTTON 


BM 


Block Mark is the first bit to which the state 
generator niovcs. It is sot whf»n forward 
block nakr is in the data buffer. 


RC 


The Reverse Checksum state occurs whf>n the 
Reverse PCC MarK cell is encountered. 


D 


Th^ Data State starts with the first block that 
contains data (The Reverse Final Mark) and 
finishes when the ncxt-to-last data block (the 
Profinal Mark) Passes tho road heads.) 


P 


The Final State occurs during the last cell 
which contains data (the Pinal Mark.) 


CK 


The Checksum State occurs when the PCC Mark 
cell passes the heads. During this state, 
the checksum is deposited in tho PCC Mark, if 
the TCOB is writing? xt chocks for a parity 
error. If tho TCOB is in a read operation. 


I 


The idle state. 
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1.4 Pragromminq EJumples 

Tho following is an example of programming tho TC08. 
The program I's written in PDP-8 Assembler languages. 

Problemi Find a given block, number 5. The transport 
number is 3. 



TAG 

SRai. 



0 
1. 

pLag 



TAPE, 



INSTRUCTION 
0 

ION 
CIA 

TAD 3614 

DTCA 

DTXA 

JMP I SRCH 

0m 

JMP PLAG 

PTSK 
JMP + 2 
JMS TAPE 
HLT 



CLA 

i>J'RB 

DCA TEMP 
AI.D 0001 
SZA 
HLT 
CIA 

TAD TEl^P 
AND 1000 
£>ZA 

JMP EliROR 
JMP BLKNO 



REMARKS 



/Turn on Pi 



/Status A code for search, etc 
/Clear Status A 
/Load Status A 
/Return 



/Skip on flag 



/Error, DECtape flag was not 
set. AnotJior system flag 
caused the PI 

/Road Status B 
/Store It dway 
/Mask for flag 
/Flag is on 
^ /No flag - something wrong 

/Return status B 
/Test for error flag 

/Go to error subroutine 

/Go to subroutine to get block 
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BtKNO. 



CtA 




TAD I CA 


/Get block number 


TAD 7773 


/Test for block 5 


SNA 




JMS WRT , 


Ahis is block 5-start writxn 


CLA 


/Not block 5 


TAD 5 


/Get a 5 


CIA 


/Make 2's complimont of 5 


TAD I CA 


/Add present block 


CIA 


/2's compliment it 


DCA WC 


/Put result in WC 


CLA 




TAD 0100 


/Get next Status A 


DTXA 


/X'OR into Status A, CM 


ION 


/Turn PI 


Jva I SRCH 


/Go back to main program 
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l.f' Af!-)iistmt>nt Procedures 

1.6.1 Delays and Clock 



1.6.1.1 



1.6.1.2 



The posts on the 0888 reader writers 
should not be adjusted. They are pre-aet 
in Module Production. 

Set the XSTA Dy to 5 us. This delay will 
be triggered by the followitig program: 



ADDRESS INSTRUCTtON 



0000 
0001 
0002 



7604 
6766 
5000 



DESCRTPTION 

Load AC from SR 
Load Status A 
Jump to Zero 



1.6.1,3 



1.6.1.4 



The output of the delay ib on pm D18T2, 
Adjust the bottom pot of the M302 in 
D16 so that the output sijnal has a 
positive duration of 5 microseconds. 

The Status A register can also be 
tested with this program. By placing 
the data switches to A "1", the 
corresponding Status A bits wil3 be set 
to A "1". 

To chock tape motion, set switches 0, 
1, and 2 to select a transport and 3 
and 4 to determine direction and motion. 



1.6.2 Sotting the clock 
1.6.2.1 



The M401 clock will be enabled by the 
following procedure. Do not attempt 
to ground any signals with jumps; or 
modules may be destroyed. Toggle m 
the following program. 
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1.5 Equipment Description 

1.5.1 Hardware 

Tho TCOR Cons.Vhts of two mounting panels of M lorK^s 
logic, an in>hcat;ot fuiml, arui t>«;HOCiateci i owcr 
sui^olies And controls, iho logic and indicator 
panel are mounted in the same cabinet as Ihe power 
supplies, the power c-ontrol and tape transports 
according to the conf iguxat ions described in the 
PDP- b Installation Manual. 

1.5.2 Enviionmental Requlromonta 

The DECtape system is derigned to operate in a 
temperature range from 65 F (18 C) to 90 F {35 C) 
at a relative humidity of 10% to 55% with no 
• condensation. The air should be free of dust and 
corrosive pollutants. 

1.5.3 Power Rerxui^emcnts 

Table 1-7 lists the primary power requirements 
for a DECtape system. 



Table 1-7 DBCtapo Power Requirements 



Configuration 
(no. of 


NO. Of 

Cabinets 


AC 

Current 


Dissipation 


Transports) 

TU56 




"(Amps) • 


Heat 
BTU/HR 
(max) 


Power 
(KW) 


I 


1 


4 


1,516.6 


446 


2 


I 




2,706.6 


756 


3 . 


1 


10 


3,696.6 






2 


13 


1 '^.Om.r^ 


1,4% 
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0000 
0001 
0002 
0003 

0004 



INSTRUCTION 

7604 
6762 
6 76? 
7200 
5002 



DESCRIPTION 

Load AC from SR 
Clear Status A 
XOR Status A 
Clear AC 
Jump to 2 



Rrwove the tape from the transport and 
place it on line write enable. Turn 
the switch WRTM/KORMAL to WRTM. Set 
the data switches 4, 5, 6 and 7 to a 
one (l)j hit Load Address and start, A 
WRTM function will be executed on unit 
eight (8), and the clock will run. 

TUe output of the clock is on pm D15D2. 
Adjust the pot on the M401 m D15 so that 
-he pulse repretition rate at this pin 
is 8.33 microseconds. 

1.6.3 The Unit or Motion Delay 

1.6.3.1 LJad the DECtape basic exerciser and run 
test zero (0) to make the tape rock. 

1.6.3.2 The output of the U + M Dy is on pin D14K1. 
Adjust the top pot on the M307 in Dl4 so 
that a positive signal with a positive 
duration of 120 milliseconds appears on 
this pin. 

1.6.4 The Roto Delay 

1.6.4.1 The output of thf ST Dy is on pin D14I1Z. 

Adjust the bottom pot on the M307 and D14 
for a positive signal with a duration of 
70 microseconds on this pin. 

1.6.5 Cross Talk Delays 

1.6.5.1 The output of TPO XTLK Dy Is at pm A14P2. 
Adjust the top pot of the M302 in slot 
A14 so that this pin give? a jositive 
signal with a durction of 10 microseconds. 
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1.6.5.2 Tho TPl XTLK Dy output la at pin A14T2. 
Adjust the bottom pot of the M302 in 
location A14 so that this pin gives a 
positive signal with a duration of 10 
microseconds. 

1,7 Svunmary of statistics 

Tho following tables summarize the errors, func- 
tions, flags and critical timint specifications 
of a OBCtape system. 

Table 1-8 Summary of Errors 





ERROR (XM NORMM. OR COtiTINUOUS MODE) 


Move 


Select 


Error 




EOT* 




Search 


Select 


Error 




EOT* 






Timing 


Error 1 




MK TRK 


Error 


Read Data 


Select 


Error, 




EOT* 




Timing 


Error 




Parity 


Error 




MK TRK 


Error 


Read All 


Select 


Error 




EOT* 






Timing 


Error 




MK TRK 


Error 


Hrlte Data 


Select 


Error 




EOT* 






Timing 


Error 




MK TRK 


Error 






*Bnd of Tape 
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Table 1-9 Summary of Functions 



PUNCTICMJ 



NORM^L MODE (NM) 



CONTINUOUS MODE (CM) 



0. Move OTPi NO Interrupt 
CA*« ignored 
WC** J Ignored 

1. Search DTFt Interrupt at each 
block mark 

CAi Mo incremented 
WCi Incremented at 
each block mark 

2. Read OTPi Interrupt at end 
Data of each block 

CA< Incremented at 

each word transfer 
WC» Incremented at 

each word transfer 

3. Read tTVt Interrupt at each 
All word transfer 

CAi Incremented at each 
word transfer 



Same as NM 



DTFt Interrupt at each 

block mArK if WC has 
overflowed 
CAt Not incremented 
WAi Incremented at each 
block mark 

BTFi Interrupt at end of 

block i£ WC has 

overf lowod. 
CAt Incremented at 

each word transfer 
WC: Increnented at each 

word transfer. 

Dfin Interrupt at WC 
overflow 
CAj Incremented at each 
word transfer. 
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Table l-H 



men ON 



EHHOU (IN NORKAl. OR CONTINUOUS MODE) 



Write All 



Write Timihg 
& Mark Traoks 



Select Error 
EOT* 

Timing Error 
MK TRK Error 

Select Error 
Timing Error 



*Bnd of tapo 
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Table 1-9 


I"lfNCT10N NORMAL MODE (NM) 


CONTINUOUS MODE (CM) 


WC» Incremented at each 
word trunsfer 


WC» Incremented at each 
word transfer 


4. Write Same as 2. 
Data 


Same as Read Data 


5. Write Same as 3, 
All 


Same as Read All 


b. Write Snme aa 3. 
Timing 
& Mark 
Traoke 


Same aa Road All 


7. Unused*** 





♦Current Address (CA) xs in location 77'>1 
**Word Count ?WC) is m locatxon 77'=0 
***If uSed v»y mlfitrtke, the control qiv^H a 
Select E,.ror (SE) 
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Table 1-10 Sianwary of Ti»xi»g 



OPEBATIOH 



Tine to answer data channel 

request 

Word Transfer Rate 



Block Transfer Rate 

Start Tune 

Stop Tune 

Turn Around Time 

Search — Read Data Function 
change for present 
blocX 

Secirch - Write Data Function 
change for present 
block 

Read - Search Function change 
for next block r.uniber 

Write - Search Function change 
for next block number 



Up to 33 microseconds 

1 12-bit vord every i33 

microseconds 

1 129 Block every 25 
milliseconds 

375 milliseconds {+ 20%) 

375 milliseconds (+ 20^-) 

375 milliseconds (+ 20^) 

Vp to 400 microseconds 

Up to 400 miccr seconds 
Up 'to 1000 microseconds 
Up to 1000 microseconds I 
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Table 1-10 



OPERATION 




TIKE 


DTP to beginning of next data 
ilock 


1.7 milliseconds 


yrp Occurrence: 






Move: :M. CM 
Search: lit 
Read Data; KM 
Write Data: KM 
Search: CM 
Read Data: CK 
Write Data: CM 




Never ! 

Every 54 milliseconds 

(WC) X53 milliseconds 
(No. of blocks) 
X53 milliseconds 


Read All: SM 
Write All: JCM 
Write Timing & Mark 


Tracks : KM 


1 

Every 33 nicroseconds ^ 


Read All: CK 
Write All: CH 
Write TiBing & Mark 


Tracks: CM 


(WC) 33 microseconds 
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